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HIV-1 coreceptor activity of CCR5 and its inhibition by 
chemokines: independence from G protein signaling and 
importance of coreceptor downmodulation. 

Alkhatib G, Locati M, Kennedy PE, Murphy PM, Berger EA 

The Laboratory of Viral Diseases, National Institute of Allergy and 
Infectious Diseases, National Institutes of Health, Bethesda, Maryland 
20892, USA. 

HIV-1 infection requires the presence of specific chemokine receptors on 
CD4+ target cells to enable the fusion reactions involved in virus entry. 
CCR5 is a major fusion coreceptor for macrophage-tropic HIV-1 isolates. 
HIV-1 entry and fusion are mediated by the viral envelope glycoprotein 
(Env) and are inhibited by CCR5 ligands, but the mechanisms are 
unknown. Here, we test the role of G protein signaling and CCR5 surface 
downmodulation by two separate approaches: direct inactivation of 
CCR5 signaling by mutagenesis and inactivation of G(i)-type G proteins 
with pertussis toxin. A CCR5 mutant lacking the last 45 amino acids of 
the cytoplasmic C-terminus (CCR5306) was created that was expressed 
on transfected cells at levels comparable to cells expressing CCR5 and 
displayed normal chemokine binding affinity. CCR5 ligands induced 
calcium flux and receptor downmodulation in cells expressing CCR5, but 
not in cells expressing CCR5306. Nevertheless, CCR5 or CCR5306, 
when coexpressed with CD4, supported comparable HIV-1 Env-mediated 
cell fusion. Consistent with this, treatment of CCR5 -expressing cells with 
pertussis toxin completely blocked ligand-induced transient calcium flux, 
but did not affect Env-mediated cell fusion or HIV-1 infection. Also, 
pertussis toxin did not block chemokine inhibition of Env-mediated cell 
fusion or HIV-1 infection. However, chemokines inhibited Env-mediated 
cell fusion less efficiently for CCR5306 than for CCR5. We conclude that 
the C-terminal domain of CCR5 is critical for G protein signaling and 
receptor downmodulation from the surface, but that neither function is 
required for CCR5 fusion coreceptor activity. The contrasting phenotypes 
of CCR5 and CCR5306 suggest that coreceptor downmodulation and 
direct blockage of Env interaction sites both contribute to chemokine 



1 of 2 



9/13/00 1:09 PM 



Entrez-PubMed 



http://wvvw.ncbi.nlm.nih.gov:80/entrez/q...=PubMed&iist_uids=9225989&dopt= Abstract 




National Library 
of Medicine *C 




PubMed Nucleotide Protein 



Genome Structure PopSet Taxonomy 



Search „ PubMed j* I oi 



Limits 



Preview/Index 



History 



OMIM 



r 



< Go Clear 
Clipboard 



Entrez PubMed 



Display - :?frf?c! p" Save Text Oiriar Add to Clipboard 



□ 1 : ./ Leukoc Biol 1997 Jul;62(l):30-3 



Related Articles, Books, LinkOut 



PubMed Services 



NEW 



Related Resources 



MCP-1 and CCR2 in HIV infection: regulation of agonist 
and receptor expression. 
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Department of Immunology and Cell Biology, Istituto di Ricerche 
Farmacologiche Mario Negri, Milan, Italy. 

Monocyte chemotactic protein-1 (MCP-1) interacts with the chemokine 
receptor CCR2. Two CCR2 cDNAs have been described. Sequence 
analysis as well as Northern blotting and RNase protection with different 
probes revealed that the CCR2 gene is expressed in activated natural 
killer (NK) cells and mononuclear phagocytes as a predominant long 
transcript (3.4 kb) consisting of CCR2B followed by a novel sequence 
(X), corresponding to an intron in the genome, and by a CCR2A specific 
portion. The predominant long transcript is polyadenylated and present in 
the cytoplasm. We found that bacterial products and cytokines affect 
CCR2 expression. Interleukin-2 (IL-2) augmented CCR2 mRNA in 
monocytes and NK cells. The augmented migratory capacity of 
lL-2-activated versus resting NK cells was associated with increased 
CCR2 transcript levels. Lipopolysaccharide (LPS) and other microbial 
agents caused a rapid and drastic reduction of CCR2 mRNA levels. The 
rate of nuclear transcription of CCR2 was not affected by LPS, whereas 
the mRNA half life was reduced. These results suggest that regulation of 
receptor expression, in addition to agonist production, is probably a 
crucial point in the regulation of the chemokine system. Down-regulation 
of chemokine receptor expression may play a role in the modulation of 
HIV infection in macrophages by LPS. Levels of MCP-1 were markedly 
elevated in the cerebrospinal fluid (CSF) but not in blood of HIV-infected 
patients with cytomegalovirus (CMV) encephalitis. The CSF levels of 
MCP- 1 in CMV encephalitis were markedly higher than those found in 
the CSF of HIV-infected patients with or without unrelated neurological 
diseases. EL-8, the prototype of C-X-C chemokines and RANTES and 
macrophage inflammatory protein-1 alpha (C-C chemokines) were not 
substantially increased in the liquor of CMV encephalitis patients. High 
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